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TROUGH FASSAGES ; 

Data covering the period from January 1938, to September 
1941, was used in making a study of trough passages in South 
America. Hesults of trough passages were shown for each season 
of the year and also for the whole year. The places observed for 
trough passages were: Santiago, Chile; Buenes Aires, Argentina; 
Megallanes, Argentina; Florinapolis, Brazil; 65° longitude, 45° 
latitude; and 75° longitude, 50° latitude. 

In using the data, the data of each trough passage across 
each station wes tabulated. The period was found by taking the 
number of days between each trough passage. 

A pronounced three day period was found in the southern 
part of South America. The farther north the station, the less 

pronounced the three day period. The period was less pronoun- 
ced nesrer the equator because there the stations were out of 
the effect of the westerlies. The three day period was less 
pronounoed on the east soast since the trouzh died out as it 
passed across the country. In some oases the trough was strong 
enough to pass across the continent. At 65° longitude, 45° 
latitude the peak was somewhat smaller than at 75° longitude, 
50° latitude, though still definite at 3 aays even after vassing 
over the range of 12,000 feet mountains. 

Uharts were drawn for the percentage of total trough pess- 
ages occurring in three and six day periods for the four seasons, 
also for the total number of passages. The highest percentaze 


of the three day periods wes again in the southern tip. 
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FRoavLrIT TATION : 
This stuuy nad for its primary purpose the determination 
of the interval between storm periods in Argentina. By choosing 
seven stations to give the best coverage of the country the data 
wes gothered for three years and nine months starting with Jan- 


very 1, 1938. 


The method used to gather the deta was to tabulate all 
storms no matter the amount of precipitation. The periouws were 
tabulated between the maximum precipitation ot each storm no 
matter the length of the storm period. 

The study was made for the four seasons: winter, summer, 
spring, and fall, and the total of the three years and nine 
months. Graphs were drawn for each of the seven stations for 
the four seasons and totals using the totel number of cases 
against the period in days between the maximum precipitation. 

Results of the period between maximum precipitation which 
shows @ maximum at three days led to a segond study. This was 
to determine the percentage of the periods of maximum precipitat- 
ion that ocourred in intervals of three and six days. A second 
Set of graphs were drawn showing the results. 

The graphs show a definite peak at the period of three days 
between maximum precipitation. The percentages in the case of 
the three day periods were higher than the six aay perious. fhe 
greater number of cases occurred at UShuaia, which is at the 
Southern most part of’ South America. There is no orographic 
influence at this station as there is in the station to the north. 

Further study could be made following the work of Robert 
Klloitt in which he yuses oniy —— in which ten percent of the 


monthly precipitation rell. This may show a larger interval 
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CFPER AIR STREAMLINE PATTERNS 


) In the study of the general features of South American wea- 

ther, it was believed best to selest extreme months for the re- 
vording of the upper wind patterns. The months shosen were July 
and January. Data was recorded and North and Rast components of 
winds caloulated for the months of July 1959, 1940, and 1941, and 
January 1941. Streamline cherts for the months Juiy 1941 and 
January 1941, were drawn. The calculations were made from data 
available for eighteen stations covering the Republic of Argentina 
gompletely. 

The level chosen was the ten hestometer level taken above 
the station, which is epproximately the altituuve used in tne 
United States. With most stations it was found possible to taxe 
the stations at exactly ten hestometers. The stations with ait- 
itudes given, are listed at the end of this diseussion. The 
final streamlines presented were made uSing the prinvipies summ- 
arized by Stone and Weir. 

Although the results ere well summarizeu by the charts shown 
in figure one or two of this section Showing the Summer and winter 
upper flow patterns for the year 1941, the following statements 
may be made: 

ae For the summer of 1941, the deformation field has 

its divergence axis oriented in a northwest southeast 
alignment. 

b. In the winter the orientation is more toward a merid- 
ianal alibewent end is in a NNW to SSE direction. 

3. In the summer picture the center of action is located 
at latitude 35 degrees south, and longitude 55 deyrees 


west, which is close to the area where the Rio de La 





a2 

Fata meets the coast. 

In winter the extrapolated cedter lies to the north- 
west near the coast at approximately latituae 27 degrees 
south, and longituue 72 degrees west. The axis lies in 
a line over Cordoba, Parana, and Buenos Aires. 

d. Checking the position of the divergence axis and the 

ceater of the deformation fiela with the total pregipit- 
ation for both July and January, one finds the following; 
For summer; Villa Ortuzar, 101 mm. in Januery when the 
center of ection is directly over the ststion. Por winter; 
Villa Ortuzer 52mm. in July when the center has shifted 
northward but when the diverzenvge line reaches over the 

Station. 

e. Further it may be noted and more clearly from the 
Isogone chart, figures 3 and 4, that at this level the 
winds from the tropicel regions move further south, This 
is best seen by noting that the "0" North Isogone sep- 
arates positive and negative north components and the 
positive north components further south, while negative 

-west east which are easterly components are aera fur thet 
south, ble ind 1gye bong the coast. 

At first zlance it may appear that the line along which the 
winds vonverge hss moved but little from summer to winter. The 
interpretation ziven is thas bre venter of the deformetion field 
nas moved north west and that the part cf the line seen over tne 
land in July is that part sles’: is ae Atiantio and zvurther 


south in the summer. However, even if this explanation iS admitted 


the line has moved less than Ie degrees latitude. 
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TEMPERATURE 

Temperature charts have been drawn for daily averaze minimum 
and averase maximum temperatures which migrct be axpocyy fi for the 
four seasons. Summer was defined 8 December, Jonuary, and Febr- 
vary; rall as March, April, and May; winter as June, July, and 
August; and spring as September, October, and November. The 
average temperatures were not computed exactly since a difference 
of a dexree or two in the value at any particular station could 
not change the shape of the curves by an ap,revgiable amount. Tne ' 
Gurves were not extended beyond Argentina since the aata available 
covered only that country. : 

As would be expected, the isolines parallel the high moun- 
tains on the west side of Arzentina. Tempereture values slong 
the mountains are representative only of mountain passes. On 
the east side of the mountains at altitudes of four thousand to 
five thousand feet are found the highest temperature changes. 
This is especially true at latitudes of 35 to 40 degrees. In 
this region, the clearing influence of the air flowing downslope 
from the high passes combines with the thin air due to the high 
altitude to give large diurnal ranges, often as great as 30 degrees 
centizsrade. i 

Along the coast, the influence of maritime air keeps the 
temperature more constant. This is especially true at the south- 


ern tip of the continent where continued cloudiness helps to keep 


the temperature more vsonstant. 
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TYPE SEQUENCES 

A primery goal of this thesis has been to investigate the 
possibility of establishing weather type sequences for South 
America, wnich might be used for classifying past data end fore- 
casting weather in the future. 7 

Papers by Dr. Irving Krick and Robert Elliott give the est- 
ablishment and method of classification of these type sequences 
for the North American area. They involve a wae in the iso- 
bario pattern governing the weather of the entire North American 
continent. This shift has different periodicities superimposed 
on each other. 

In order to measure such a shift in the isobaric field, some 
senter of pressure must oe exdiiwis In the Northern nemisphere, 
the Facific anticyclone may be used @#S such a center. The exist- 
enzse of such a cell in the South Facitic is unquestioned but it 
is impossible to locate because of lack of ship reports. There 
is a semi-permanent trough existing on the coast side of the 
Andes but it is seldom a closed senter and is ysually quite flat. 
Of the migratory centers, the low pressure areas move into the 
Chilean coast only ocvasionally and otherwise, the centers move 
to the south of the Mszellan Straits. On a great number of maps 
the low pressure areas were not even drawn as closed centers and 
80 were worthless as far as determining any shift is conoerned. 

The last possibility seems to be the characteristic high 
pressure whivh builds up avross the Andes mountains, breaks off 
and moves north east toward the tropics. 

The Andes mountains have their lowest points between lat- 

itudes 41 and 46 uegrees. At these latitudes the passes are 


about five thousand to six thousand feet and the peaks at 





OS 














~ 38 = 
about eight thousand feet. To the south, the peaks increase to 
ten thousand feet and to the north the peaks rise to fourteen 
thousand feet with the passes at about ten thousand feet, the 
peaks continue to rise in elevation farther to the north. 

It might be expected that there would be a preferenve for 
the high pressure to build across the mountains in the latitudes 
41 to 46 degrees since the cold air could get across the mount- 
ains more easily. A study of tnree years and nine months of 
data trom January 1938 through September 1941 is shown on the 
accompanying ohart and shdéws & peak at 37 dexyrees, another peak 
at 42 degrees, and a smaller peak around 50 degrees. These were 
considered as the most important peaks. On the basis of this 
Ghart, it was decided, as a first attempt, to divide the cases 
into three ranges: less than 41 degrees, 41 to 47 degrees, and 
greater than 47 degrees. In the study of tne individual cases 
for the four years the path of each migratory high was tabulated 
Since in the future, the vossibility of further reclassification 
according to path, as well es the latitude where the high built 
up across the mountains, might arise. 

If the point of hizh pressure crossing the mountains indi- 
Gates a shift in the isobaric field, it should be possibdle to 
correlate the weather on the east side ot the mountains with the 
latitude of the high crossing the.-mountains. Unfortunately, 
time permitted only a partial correlation of temperature and 
precipitation at certain Argentine stations. 

' The method used for temperature correlation was by noting 
temperature changes for each individual high as it becomes a 
glosed aenter on the east side of the mountsins and moves off to 
the north or north east. By noting the wind shift at the part- 


izular station, the time of the cold front passsge could be seen, 


— 





—_ 2 








~39~ 
Vompsring the average maximum and average minimum temperatures 
for the two days preceding the cold front passage with those of 
the two days after, gave an indication of the temperature change 
for maximum and minimum for each particular high. This was done 
for only one year, 1938, and for three stations. The temperature 
change caused by any particular hizh pressure area is influenced 
to a great extent by the temperature of the air previously at the 
station before the outbreak. Also differences in cloud cover 
and rainfall aftect the temperature changes but these last effects, 
it is hoped, should depend someyhet on the latitude of the orig- 
inal outoreaxs. In the charts Shown, the ranges, less than 41] 
degrees and 41 to 47 desrees ark’ th dh compared. The changes 
seem to be somewhat greater for fhe 41 to 47 dezsree range esp- 
vecially for the maximum temperature a. The small change in maxi- 
mum temperatures in the range less than 41 degrees ma) possibly 
be a result of clesrer sxies than those resulting from outbreaks 
in the range 41 to 47 desrees. There were cases, for example, in 
the less than 41 degrees range, for which the temperature fell 
more than the average for the 41 to 47 desree ranze.e. Also some 
oases of the 41 to 47 degree range sctually had temperature rises 
greater than many of the less than 41 degree cases. This may be 
due to the type of air existing at the station preceding the out} 
break as noted above, and it is hoped that the average for a year 
compensates for these differences. The temperature chanzse charts 
given here should be taken to mean only average chenges and the 
values es approximate ones since the data computed to this time 
is insufficient to draw accurate charts. 

Frecipitation was correlated by eonsidering each storm period 
for five stations in Argentina and determining which type of out- 


Dreak was associated with that storm or which type of outbreek 
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followed immediately after the particular storm. fhe percentage 





of cases of any particular range with which any rain was assoc~ ° 













iated were then computed and isolines drawn on the charts. The 7: 


precipitation is also affected by the type of air at the station =- | 
prior to the outbreak but the effect should not be as large as - = , 
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for temperature changes. 
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So before, only the two northern ranges were compared since 
the majority of cases fell into one of those two ranges. At some 
stations, the rainfall correlated quite well with the Latitude ‘ 
of the outbreaks. At Puerto Aquirre, the farthest north station, 
considered, for obevd ae seasons of the year, the rain was almost 
entirely associated with the range less than 41 degrees. 3uenos 
sires seemed to be in the band which received rain from both type 
so thet the difference was small between the two ranges. uomeves, 
a further study of amounts mizht lead to a differentiation betweer 


the two ranges. 
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Le vue to the fact that both trotgh passseges and storm periods 
show a marked pesk at three days, it would seem tnat a set of 
weather type sequences shovld exist in the Southern Hemisphere. 
These sequences Should lest for an interval of some multiple of 
three days. Also supporting these sniits in the isobaric pattern, 
are the streamline flow charts drewn for the two months of Jan- 


vary and July, 1941. 


a The results derived from the upper air streamline charts 
indicate that further onarts for eech month would be of benefit 

in studying the longer term shifts in the isobaric pattern. This 
pattern seems definitely to have other periods beyond the expested 


Seasonal snift. 


De It has not been uefinitely shown that slassification by lat- 





ituae of the o.tbreaks crossing the Andes is possible or ieads 
to distinct weather sequences. It is possible that, if such 


Sequences do exist, no distinguishing feature can de revozgnized 






from the maps available at the present time. However, the lat- 





itude method seems to be the’ one vossibility with the evailsble 


! 
maps, and should be investigeted further before being discsrded. 
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